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[Title of the Invention] 

Method and Apparatus for Analyzing and Correcting the 
Image Gradation of an Original Picture 

[Abstract] 
[Object] 

An object of the present invention is to implement 
a simpler, accurate and rapid method for analyzing and 
correcting the image degradation of an original picture 
by the evaluation of an image value or a color value 
obtained using the input device of an image processing 
apparatus . 
[Structure] 

An original picture to be analyzed is divided into 
a specific number of partial pictures, the histogram 
of the lightness element of the image value or color 
value of each partial picture is separately determined 
as a partial picture histogram and is evaluated, the 
major partial picture of the picture for image 
degradation is determined, a sum histogram 
corresponding to the lightness element of the image 
value or color value of the major partial picture of 
the picture is calculated based on the partial picture 



histogram and the correction curve G=f (L) of the image 
gradation characteristic curve of the original picture 
is calculated for the purpose of correcting the 
contrast . 

1 Publicly known technology 

2 Histogram 

3 Sum histogram 

4 Divided partial picture 
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1 

file J: o T^&ftfcB&fBfc v \ U^fiSfOffPfiDftC Jtotl 

ftfc:;*h^5Afcl/Cifc&U 10 

e>, ii^^i£^ci:oTfiS«;Sls^)•li(^lE^c^3^•^•Siif^l^flt>fe^^L 

^7 ; -i/3>#ttffii!«$:«iE't-Sfe*©^iiEffiii« (G 
= f (L) ) $:#*?)Sz:i:?:#^i:'r-SMH(©Hlliy7 20 

&) aa^^t*^* h y^A© 

^52^*9* -*fcJ8vvtfT 

i ^zMcDumnmrny^- */ a ><z>##r£ ± 

* "«?>ot" (SDe v) fcitft^h^A/t^* 
-* "#%MS©^V«^HS©ffl*f«J^®W^^" (F 30 
LAnt) tWBfcXh^A/t^;*-* "tffb 
o|" (SDe v) "m. 

%mmom^mmM<DmMmtmm,^" (flah 

t) I*. Mm*tMMmz.&»&xh99*-*lz$t 

?2>Rmr-&2>m?m 2 fa^Kw©iBt*y9"5=- 2/ a 

# (SDev) feitffcXh^AA^* 

-# "S=bMS©«v«^ffl©ffiM^^^^^-" (F 40 

LAnt) CD, -?-n-f*l®MHilC*fLT^Bri|J5;L^ 
^(SwSDev, SwFLAnt) £(DtiMK&^ 

Tfi?m#m. ifr%3 s-e^tw 1 msm<D0m<D 
mm.<D^*y>f s 7i±rt*7*-9 M ife>o£" (SDe 

v) ©^tf^T^fe^tlfeL^V^ (SwSDev) 

=fo^fg©afV«^iiOffl*ffiU^®K^^" (FLAn 

t) <Z>tebm4T&&e>*lfcL£vM» (SwFLAn 50 
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t) .fcy/hsv^g, mmziL^Tmm'c&zt.tiMt 

(SDev) iC*ft£U£wffi (SwSDev) 

M©ffi*^fc®«fi££-" (FLAnt) K*f**L-SV* 
ffi (SwFLAnt) S:-?-©t|JS. WmoW&iZ^-h 
T3BR1-*«*33( 1 6> 5 * -P© v ^n*» 1 

(SDev) {C*f-T5L£Wfi (SwSDe v) f 

(SDev) <D&fom&&i6i*> &#»*Mf#ai 1 & e 

e>o^" (SDev) £J:tffc;*hy9Art9>t-dt 

"*fe*S6B*v ^^offi^^M!^" (FLA 

nt)fc mMOgP^B^tXN^A^ff^^fP 

<itc «t oT*»sit i & 7 * -e©v *fft*» i &bb 

* "tf<bo£" (SDev) ft, &©*T-y:ftCfeWVC 
*«>5 : f?T«©SIS3»gmx h (Hi ( i ) , i 

= 1, -, m) frb!k£KVt-oxB$-mmizm-&mm 

moM (N) SrfWU (H (i) ) liaP^H^gt 

IC&tt&Mffi (i) $rWrsWlg©lK{cmL : 
OKI] 

M 

N- £H(0 

ItffBSP^ffi^xh^A (Hi (i) , i = l, 

M) A^?»totiS»fOW (Me an) fc 

M 

Mean = N^1 £I " H(,) 
(=1 

«0S»C(SEoTd« (V a r) fcfWU : 

M 

Var = TT^ Z(i-Mean) 2 *H(i) 

N-1 

1=1 

r«}cfetii^hy7AA7^-if "tf&O*" (S 
De v) : 
SDe v=fVa r 



3 

^■r- 5/ 3 >©##rfcJ:tflitlEm 

L A n t ) ft#C©X-r y ^C|6oT*«>* : mj»©gP# 
Mfc^h^A (Hi (i) .1-1, -, M) 
»^f6oT^H»lc^*H§MlcWR (N) ftfW 
U (H (1) ) »aPdafttc£^«B4Mt 

(i) &*+*««®»lotB6L:' 

GK4] 10 

M 

N= IH{1) 
U1 

ffima>®&mmtxhif ! 7i> (hd ©h^k^-mb 

(Hs (i) ) fe«K©*T1-*JC!l*fcfcv^T«fbv« 

S#*f? (HS (i) ) 

JRIH-tSb^h^Afg (HS (i) ) ©& (n) ft 

^ot*^ : 20 

n 

FIAnt(n) - ZH S (I)/N 

1=1 

flff$£ l 9 ^©wrti* l «8^©M®©®^^ 

B»#Blll H#fctoTfiM&g|S#M8l©#g!ft 

* (SDev) "*%dR*©l«VMB 30 

M<Ztfg%f^1Bffi&&" (FLAnt) LS 
VvfB(SwSDev, SwFLAnt) fcjKRU 
-r^T©gP^HHt{Cjltt-St^ N^A;^* -4? "If 
e>o£" (SDev) "«%&ft©ftVMa<fefi|© 
«^fcl?»*fl'" (FLAnt) fc|f»U frofff* 
Stlfcfc^N^A^;*-* "tfe>o§" (SDe 

#** (FLAnt) *&m/i*->v&-DTimr&n 

1*610 *T?©v vffufr 1 3SIB«©Miif©m^^ 
95 s - S/ 3 >©##rfc<fcO E tilE#& 40 

rat** 1 2 ] zh^nommm ( l * ) ic*f lt> 

(l*) &jn»L*o^on»3*ifc^s# (l 
*) *«fu«aewpfcU'ciDfc^hy5A©jwcfev^ 
•tsarrsii** 1*^11 *-e©vvr*i*» i mmv> 

[m*si33 ?tmroiG=f (D fewhm 

<glE©;fr&{cf£oT, HflMc£oTS£&apa-15ttt©& 
fcXh^ACfcXh^Aia (Hi) ©JR»Cj:oT 
&AlCfEoT*tt>& : 50 
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me: 

L 

G = f(L) = £ H(i) 
I = LMln 

m&s. i 1 2 *i»©v^-f n* 1 wm<Dwm<Dm& 

BH#«14] mmft-?-©SPS, HCWD^ffilSH©® 
/Jvffi (LMln) (Lmax) fc©|B|T?Siarr 

*flH*3l l 3 flBS©^©]!^^? 2 - 2/ s XDftffi n 

Bwtai5] *tiEffi«SG=f (D -km.?*** 

U ^yjcfcoT^HHb-tftMWaRl *»6 1 4 *T?©wf 

n* i m?m<nffimoM®.7^- 2/ a >©d«ffc * 

Hfttta 1 6 ] ffiEOIRG = f ( D ©Wft ft, 

G-f (L) ©fgft* *#f*tfS*lfcfnfcl/t¥»ffcS 
*iT v ^ v vffiiEffiS©li^1--g>^ 6 ffflt-T* i i: J: 
oTHfig-fSff#9U 5|B«©]«B©I8SW' , 9"5 i5 -5'9 

>©^«ffeit«fiE*!& 

Bt*ai7] ^©:3>h9;*MfiEft*#S£«>{c 

ai*&i6tt©v ^*i* 1 ^ia«c©Mia©a^ ^5 
^hmEay^mz^x. mxoffismm. (100%) 

(CffifSf •5tXh^A^T r -2/a> (HG) ft:£ 

**©*£«« (0%) icmt^ii- ^5>ir- i/ 3 

> (LG) &«*U froT5SE©a>h9*MitiE»c*f 
-t^iE^^-i/a^ (KG) ft, fltiEffR (k) ft 
MwtjWMtBfc, txsm^f-^a^ (H 
G) <Df8,ft&&ZM&y ; 7y : -isay (LG) ©fifc£© 

iDiBcAoTjBtfwsawai 7tBie©ra©iiM^5 

t" — a >©4Mfffe *tWtiE*a!. 
DflMBS 1 9 3 WE?*??- isay (K g) ©j&£ft 
»^Wc«oTfJv\ fc^LSiE^gS: (k) tto. 0*^ 
11. 1 ©ffifR^cfCfeS : 
KG= k * HG+ (1-k) * LG 
«#fl|l 8iB^©MHi©]if«l^7 : -^3>©^*ffeJ: 

tft#*2 0] IfiE^gSC (k) ft*©fBS, MBf©^ 
ttiCfe#bT^-t5»*Sl 7*619 £-e©V^*l 

* 1 siatgOTMia©!!!^^^^- s/ 3 ><Dftffi&£xm 

D»*«2 13 «E^C (k) ft, 

HffliE©ffiiE3tS33«fctJ t /*fcfiMHlcj3WSWS 



5 

[H*^2 2] 4bttAiBtt^-*RMSj8Btt (R 

MSgrd) fc*tlEftiiSG=f (L) *£fc*h^A- 
^•r-S/a> (HG) <Z), JSS^-^^-i/a^ (L 

g) bT^ictsEoTtrerta : 

t»7] 

N 

RMS Qrd = ^(X6i 2 )/N) 
i= 1 

10 

>HG) 0), ^E$^-C^«:V«#Wii G8§9£- 

y57 s -S/a>L G) ft 

n =um (so am 

M#S12 3] RMSS^ffl (Rms i) ftrr^h^ 
fH»ati«tt»m9«!t^h^5A-^9^-* "M 20 

AT (Skew) ficfctJf "^S" (Kurt) Wek 
Tft&&ft&ls&vMB (SSw, KSw) £0jfitftCj: 
o T#tf> Sflftgfi 1 7 6 2 2 * T?©V vf n# i imdM 

t»#3l2 4] ffiEffitt (k) ft, RMSBSfit (R 
ms i) £RMS|ggHfi (RMSgrd) £a>fflfrg>X3ft 
*-<&» #31 1 7 e> 2 3 * T'CDV vr*U* 1 ^IB^CZ)Mlii 

C«#a 2 5 ] IgCBtfWIt^-r- S/ a >©##r 
MiHO«S3lc*fbT^>Sl^fi?IB tcj:b 30 

^•xm^^mm mx**y) \z£2>mrn<D%&iz&r> 
xm^ti&mmmizm^xn^m^m 17*624* 

T'tfN vf fifr 1 SIB^ODM® OD®^ fy^r- 5/ a 

nt$# 2 6 1 A^aKcarjjF*** 1 o&m < 1 

4) ©HHgtfl (R, G, B) ft, HBRttK*ft&"**» Itf 
IHSfl 1 CD&affl (14) (Cftmffi&£2 Ofigffi ( 1 

5) 0HI--teMs W^v^LfflBWEffl-fiaj 
US) COB&fit (L*, a*, b*) izWmU froWHf 

©dMff&iaiaaftanfcmMt a*, a*, b*> ic 

So 

XTMZ&^XA*mmm^t=mm&&&Tfl£m&lZ 
3 fetfilC <kot# e> ^£ W«tfB<7)?P»C J; o 

stfSEA^^stc^'tsm i ©fe^ra ( 1 4 ) coa^fit 50 
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(r, g, b) ft, mmizttfc-?z>. mzmio>&& 

IW ( l 4 ) KMmWB 2 ©B^ra (15) (gip-fe 

sn; ^wa«!sv>b«B8wa-fi^iBD ©ikwe (l 
*, a*, b*) (CS&U ^oifi^iatcM-r-sis^ 
tfft^ftSfcfeOHfty^-^H >®fMff ftflWBSE» 
Sft&lVfMI (L*. a*, b*) Klfc5v vCgafe** 

z t zsmnt&mmtommy^T- ^ a 

KfiVVTAAiSK (1, 2, 3) ftmv^®^fe«kr>* 
m\z «fc o T KWDBWty 9-?- S/ a > ft^Hff L^offiiE 

itftaA^g ( 1 , 2 , 3 ) itttj&tzm 1 ©^fiia 

(14) ommM. (R, G, B) *mmtzttl&-?2>. 
flfflBKlO&gn (14) C*gttM&2<Z>&£N (l 

5) (jei-^sn ; 9Me^^biffiai-^i! 

10) (DWmM (L *, a*, b*) »C^JW-*fe«>©, 

iffiaA^se (1, 2, 3) ic3aA£tvr^&&&ft8i 

(7) £:, 

Wt§Bf&ttStl1tWm&. (L*. a*, b*) ftg&f^a 
(8 a) ^ffiVNT^-r-Sfe*®^^.-^ h (8) 
itfffllB^StifcllHWl (L*. a*, b*) ft-B# 
fa'li'tSfctoO^fi^l'fcVAUfflll^n.-^ h (8 
b) fc, 

iwa*Bflti- y h (8) te&zmmm&m (8 a) tc 
KSRsnrv^ ttifB^2(Z)fe^ (i 5) owmngk 
stvfeiH^a (l*. a*, b*) \zm-5^tdmm$m 

\zM?Z>Wt&iM.* *** fc&lcjgW^iB&^-r- 2/ a 
>fcd#fft»r6«lf4)«f3^v h (8 c) £fte* 

[0 0 0 1] 

MLi}^m3-nmmmmm&£tf&iz&^xmmiz& 
fifcgs-rs. wmv^T- ^ a >©^*f ^ jscnncfew 

So 

[0002] m^mmmitm^iz. x^yzfmmA 
[0003] m^mmdMmt Lx^^-mm^ 

3.-vhftfflv^fclBH-r'<a*9-JBW©3fe (h'J^ 

dv?-^) TEmimzmmm&jitfit&i&izm^ 
icioT, 3^fe<z)fefii## (r, g, b) 
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mztitcwmneum "?r (r) , u mr (g) 

[0004] mmtumiz&^x&m cr, g, b) im 
mtr. mkm&vmiizvt^T&frffim (c, m, 

y, K) izgmzhZo itl&li. flWDWW^n-fexc 

«^T<eman«m«i>f "*/7>" (o , 

y*" (M) , u mi n (Y) -JSR- (K) ©SB 

*fcv*uaA©*sa*&ttipra 10 
[0005] ae>ic ff^a©&&c^«iir*©i!3 

[00 0 6] *'Cl/--#lCj:&Vfert?*-9©flg£tt 20 

J: oT&«>*. Hfltrt^;*-*© 
BBeBIBBc*-* U-* «&©<£ e> C UTM&A^g© 
HTM^l/-***. ^«^Scn- 

[0007] mm$m<D%ffimttiJi& mmtmmtati 
mm. m&ifyj K&ffl^iz&mfcmmvgm-rz 30 

[0008] m^^^mas^xm^m^ mm 

[0009] m&'<£fism\z&n&wmy i 77 i -i'*i 
>©ei&^tf^ ^©^^[©MiicfcoT^v^o 

4MffH»S:H»y 5-?- 2/ a >©*EK*!rt-.611ttfcfc 
-e&£„ ^l/-*J4. !Hk^?^-^a>©d4r©li 40 

lzffi£?&fr£fcimfcM&lz£vXfeiE&^l,ffiEL 

So 

[0 0 10] ig®©Mi^-r-S/ a >©##?©£*?)© 
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[0 0 11] t:7.1>^A#iE©*i5Stcfev^3>h^ 
[0012] ioiMtsflWi*. W&©;* h5??-v©4> 

ftv\ M®lC^oTMSIS©{Sv>t{f]Ri3J:tmS«g^^ 

o TS«&©ttv j: zmmmzmmiz t^xm 
s«©fiv>an«i»^6^Lftw*uift e>*v ^ 

[0 0 13] b*»UWS7-f *U>y (9:79**80 fC 
J: y»cfcoTfflae©Wv^JRHW««:*ft"^*fc«> 

©##, ^^©^©fcSbfCfflV^JvS. LfrLZ. 

©S&fl^ttff^am*"?, tfoTBSWtf;****. $ 

[0 0 14] ffiMiZ-fett&m&y^T- is 3 >©##f© 

&«)©4yji©*iSi»*a&»c *ft#«H©ffi3fe*£Wj£ 

fs^*^* h^K^LT«ft«tt«©a*ft«e&ff 
3£fc#wr. *©*i«if«/jaai©tt*T?, Jffii 
j^o wwta 4x^5 itt^ffiX't*^ t v * e> x& 

[0 0 15] A^-JRHCifeWaHft^x-S/H^ 
*f©&«>©i!itt©*aai. ^-©iPS©®^A^{ilc«t 
9tf6W. SatfC|!c#bfeRGB^a3I5©fe« 

(R, G, B) {Cg^Tfey, -^©|^H^$gH (Bild 
umfang) &&Tf&ttfr<Dftffi*W&Z.fte>&m (R. 
G, B) Jcaic5v%T3«iS*U -^H^f^^-i/a^ 
©d*f©fc»JCLtfUti. i^&feffl (R, G, B) ^ 

[0 0 16] tot. Z(D£$a0>frtiTs5m$. JWsofc 

®«KA*^etc^$tisi^tc^©ia5S> **i*n©nf 

<fcA*BB©fe« (R, G, B) ©iffffifCH^iC^^ 

[0017] zayjm<D^mim^oi±%mmmx 

fe-So i:V^©ttHf(fcA«BailCj:oT#e>*l6fett 

(R, G, B) li€t^^Kf©fe«blC2o©fe^^C^ 

jSb&w*uia: b^^wflweia©^ * t^mm^ 

[0 0 18] 

[»«©9Nm fi6t>T4^MI!©WB»4. MB (B/SUR 
IB. ^5 -MB) {Cfe^S®«|i^T : -i/a>$:^«ffe 
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£tf1tm^Sfc&©^©^fcJ:a^g£> -g-ftbtf 
[0 0 19] 

mtimzmmnmmz * o t8?&3 tvfr^wmaa b 

ftSo 

[0020] m*&tifflte*<otomttK*B$feto 

TV>S„ 10 
[0 0 2 1] 4^©jJi&5mft©M££o?49tt 

ftfW&ftTus. 

[0 0 2 2] lgatt©ffiS&*ttft$IlC& MH^li^ 

e>©a#y£3ft.5o £©fc«>K:jeaiirW:*i*, fl*&iBfeic 
##J£*i£o *ft*ft©^WWotfbT»HHic, 

ft*. gft^M^txh^AliiKft^^^CkoT 
ffMif aftj^raBflBC i: o TSl&g©;gv *ais&lBflt#&jB 
3 ft*. ^aftfc«^H»®«»lf«i:xh^5A*» 20 

fts^&iflDSBifc^. h y^A^e>> vfyi^m&jyn 

MWSIWlSft*. 

[0 0 2 3] ■fcAAiat«:fflv*Tl»&ft*, ^eic& 
#LfeRGB«(iDfii (R, G, B) 

Sl^t^LffiK^OiS— fe?!?F4I (Kommunikations- Farbrau 30 

m) ©fefflcsgaaft*. zoifmm&^Lfflmm 

©HF*^-?- is 3 ><z>4Mfni£lctt-3v NT V **/t9* 
-*ft»C*tt-*A*ffln***. ftUSttCftoTV^^S! 
I8L m«CIELAB^a3B^©^3aE(aiBCJ:o 
T» SHfr+^SfillKttBC, tJif&£#L**5J:tf2o© 

t% iim&£?*ajftt«K3ft*. 

[0 0 24] 

[0025] ® 1 (el*. j3^-mmm.y^i*(bym t 

tf:/ny?{CT^3ftTvvg, 0 lBlt&;lS.fctfti&3lBMU3& 
oTjtK^A^S&^^lKioT^Sft. ® 
tttCj^E**i^*:fr*9 2K:J:oTjs*Sft. «Atfy 
~>-74v'J • -^if-f > • *-r— >a>©J:e>&;*;5-© 

^5 7 -r * * -5 s - * &«£•** fcfto^eii tr^A^j 

»3CfcoTja*3ftTVV&. a4©tt£M& 

33*3ftT<^*. 50 
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[0026] JJbSSHl, 2, 3lC«koT$8£3ftfc, 
*ft€ft©^glC&#btfrfe£|ig©&ffiR, G, BfcfcA 

#{B!l©&^gl8& 7 icfcv iT3Sflttc*Bgfffc9flam& v * 
bffiBB^-fi^©fiteK3^Sftjb*oHflW^:a.- 
vMK«»3ft*. SSII»c«E#l/fefia3«®. ¥!8gE 

rt'bTfrhft*. 

[0027] a^©&*«w 7 wi&m 

JfW©AA6»CJ:oTT Kl/**r*BCBB*3ftTV** 
^W^'J (LUT) fcbTJKfftSftTV**. 4ittttA* 

{M9£:frbTA;frW©fige&^7lCA#3ft*o &^gt 

©BwcfjinttK:. feffl®A*«cQiasE«^a6aft6. a 
*w«>^aai»7(*. Bsnc^aftTv^j:^^ sum 

©any h*fcl*A2j§atl, 2, 3*fcB*Bl:i:=.y 

[0 0 2 8] mmm=i-yh8K^X. *v*l/-*t 
iz J: oTmM3ft*&fitIE£ irjeftftr^jQ^Wj^© 
«PS*OT 3 ft*9fl0BJt&v * LtBK^-fe^©^! 
aftfe^S»caSr3v>T*8iSft*. r©fc*bf::iIilSi*Q3l 
3=. y h8(i^b-^ffl©^3g*8 a{Cgg|^3ftT 

v^ 0 3e>ic MH^aa^-y h 8«u war^a^sffl 
*iMiiffi«aftTv^^ia^v%waB8«a-a=. v 

MbfcJBRSftTV**. 

[0 0 2 9] 3<blC, HtWH|3.r.v h8£J:0iftfBS 
5fc8 alC^3ftT^*ISC®##f:i-y b 8 cAlW?, 
ftTv^*. JKHKMfrx^y h 8 cayfutr^tJdfflK. 
fcv vc, Bi^f- S/ 3 >lc^**tIBMInWf*3ft 

B8bT ; foM®^«f^ftoft-5^^T'$)-5^i:*e)^$:^«) 

[0 0 3 0] H«y5T { -S/a>©4Mff©t!rfC 
**5b5HKHtt**-v*— l Ki;J3V*TIBRtt;B.fct*jfe 
SBMttCi&oT, *3fe©^$?fC*fLT^®^^H OHM* 

3ft*„ -£©Hgf*g>ft*&fBR, Gfe.fctfB&T^^Ub 

-ftan. iB»cf6i:Tt&JstT««>&ftfeBi» 

®C?ft5o 

[0 0 3 1] *ft*»e«X^>®fitL«, a*^J: 
IH^a-'V h 8 cfCO- K3ft3^o-tiTSS*«fiJ: 

[0 0 3 2] d*f©IS!R3^&. 3>N^Xh«iE©fe«) 

tc^s^8aicijK3i3fts, wmizimvt^mfem 
is. mmtfev>t~mzwmm=L-v hsizmxkt&z. 
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too3 3] is$$si©#t ms^fe&fitfBftftgi 

n-y h 8fr^*ffl£4xfroffi:frM©&g8^1 21C 

too3 4] m2\zits ij^-mmm^^uzm- 
m—&&i3t.LT. mmywffiffi.icm-3),w^ io 

C I ElCkoTieSHtSftfcXYZ— fett^C I EXY 
Z««ffl^e>tl6. 2, StiDSgSIS^CDRG 

B-Mril4®feiR, G, Btt, A±sma>MSEiZ& 

«x, y, zi*. im9»c«tea*ifcaa»K:*oTj«R 

•^t'-S's >©a*r©fcftfc. .ft)ICttft9fl8Bft& 
V^WIBWJBa-'tefilffll 5, «3fiItCttCIELAB-fi 20 

4, 5, 6ffl8gBBW©RGB-&fi|ffll 6ffl^Dt^ 

[0 0 3 5] 03 {CldU ifiiSWfC^SIKC^^PilT^fig 
S*lTVV5, CIELAB—teHB!fc«B(W6CIEl 
976L*a*b* -&gMtf7jk£ftX^2>. C I E L 
AB-fS^CDjaSWCfck ^ft/l/h&BtfCi&ViT. JSjfc 
{Cffcofc*, HI'6l|i«L*,.j5i-»-»6tt (Bunthei 
t) a* (R-G) asitHt-HMBfettb * (Y- 30 

ioo j^&iiewauc^t* o tcaA/rn*. 

a * £«fctf b * ©fMRtttt. »-80 1 2 0 tC 

m&. a * b * awjanfc*. 

©) ^fettc * mm &£zm&'&(Dmmftjg.h m 

felif I/-) 12 0 fcCDlHRCJfeS. ^-ftcop^i 

*t«htt, IE® a *mizmVT0° £3 6 0° fcOWK: 40 

[0 0 3 6] jSOiBcfeWSWfcir^-^a^SriMffb 

[0037] jBfM®^?«««9s{AAi^^ mm<D 

9J&V^/?r (Bildlicht) fcJ:lfiIft&©BivMSg/?T (Bildt 
iefe) ©iEU^Bg. fetf*©*tmfc<i:tJ 5 S*SSi:&£W 

#y 97 s - s/ a > ft^&jg&s 3 1 iz «k o TSBcitsraa 

[0 0 3 8] $L&&v^|grSU^©&&Ctt3e>lcB!l0> 50 



f5Hfi¥ 6 - 9 8 17 3 

12 

^T«gre&^it8a^i!c©=2> h^x hmmitm 

[0 0 3 9] z©3>h9*MiIE JlP*>iIi&fB©^g 

*tm«u -e ©*&©#-?-©« maHftA&tttea 

♦IT v ^*tiEffii&8£Mv ^fcHfl^T 8 - S/ a >©#l£ffi 
fcHftfW- 2/ a >©4^ttft«gii3 > h 9* b JBtttft* 

[0 0 4 0] #l^fcv*3>h5*MriiE©fe*McM 

#*5ffilEW©iiii&©^fc^T*&.&„ 
[004 1] Hfjfcy^f 8 -^ a >©##r&> AS©99ft 

^ ft, n y h h u&v ^tmmz t o ras^msc 

[0 04 2] 0H (a/JR«HfiJ:tf*9-« 

IS) lCfi^SHf#^7 i -i/a>ft^*fL / ^o|fiE1--5 
t~ib<Dj3&<Dffl*<DX :: ry'7 [A] [E] &co<,\ 

[0043] 7sr*J-f [A] 

^■t-Sfciblc. iiffl^f-vy [A] Kfcvvta#f-*v« 

e^^KH^KiflRjHBflt. m«i 6 x 1 6©gu^ 

[0044] ZfrV? [B] 

i2®^f^ [b] {c^v%T, -en-en©ai»mwc 

M©feffi(L*, a*, b*) ©^Sfife^L*©^^ 

m\ tt?ftmi6mmz&^T%timmt?sV>f : 7 

[004 5] Tsrv-J [C] 
f&ZtoTfrv-J [C] fCfe^T, fi^©ffidSft©ffiid> 

[Cl] j^o*n^&*4x^©ffMllili»K^v^ 

fltd«(ft^HRStl« CC2] „ 
[0 0 4 6] 8ft»W&ti* h y^A©gpfi [C 1 ] 

41. BSLTt^N^A^^-^F lAnt u ^ffi 



13 

[0 0 4 7] t^h^A^^-^SDev "l£P>o 

Dev u \iio^>g" <n/bz\mzm-z>wftmm*& : ? 

[0 0 4 8] ®#{ctoT*JI»gci:®^{ci:oTS 

-#SDev ©S^nTtg^ It^SwS 

Dev ^LT^TbtlSo gP#B&©fcX h sf^&S^ 

t^SwSDevj:^ W*U£ ffidflfftl** h 9 

[0049] t^N^A^-^SDe v 20 
ft" ©*£*tfii*>^ M*km&ofcf&g©xh5*^ 
^©ii>*V^^CQfflt^U§!c?:^t-S®^CfeV%T (2 

^■Hfc&UBM-tsfcftjc, tx vy^-uKs*-* f 

lAnt "*I*f®»&9-" jW8H&*i*. 
[0 0 5 0] fcXh^AA^-^FlAnt "*@*f 

Sb&o fcXh^AA^-^Fl Ant u mMWffi& 30 

^"9* -* F 1 A n t 

5*-*F 1 An t IBWIPBWK^" ftlt &«-T 

[0 0 5 1] Wh^M^-^FlAnt "*B*f 

^lfV>iSwF 1 An t S:^UT«*34XS= flMHMIt 
©fcXh^A/t^-^Fl Ant "=m*f^Wfife45-" 
#lifrJ^T&«> S> L £ V S w F 1 A n t .fc U 

[0052] m^o>mftw®.<MM.a>frmzii-f, e 

XN^Arf^-^SDe v "If^o^" ©LStvflg 
SwSDe vfcitffcXh^A/N^-tfF lAnt 
"ffl*fMteS^" OL^vMBSwF 1 Ant 50 
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[0053] mftwmKxhy^&omsnt-toi^ * 

Dev fi^tXH^A^^-JFl 

Ant "wmmm n t>\ \z7>vy*i*amtfft&s& 

[0 0 5 4] t^h^A^^-itSDev "\Zbl 

xi, — , XN^6>fi&oTV>S= 
[0 0 5 5] Nl£ H&ffixi: 1, -M^fUDclCfe 

fr£BflM©iaBrcfc&. h (i) asaMtc£tt 

[0 0 5 6] *"f, flllNiD|»VfiSn& : 

[0057] 

M 

N= ZH(I) 
U1 

[0 0 5 8] f*l^5)t:^ h^7AA7^-f SD e v 

n^©«fce>(CLT*«)^tvS : 
[0 0 5 9] 

ma: 

M 

Meano-r^; I«*H(i) 

N— 1 

1=1 

[0 0 6 0] 3I£J^WC, MVa r^«bP>4xS : 
[0 0 6 1] 
HRl 0] 

M 

Var=—!- L(i-Mean) 2 *H(i) 
N-1 

i=1 

[0 0 6 2] f^&t^h^A^-iJlSDev 

SDe v =f~ V a r 
WWKI&^UiMRtt, Bfttt©, 

tf. MtfStt¥^bT¥^©&#lC;&S GRV^jBflgfr 
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[0 0 6 3] Wh^A/^^-iitFlAnt "ffifcf 

*-*FlAnt &&J&t£fc«>fC, 
bxhj^AffiH (i) jraw>TPM-*J»»c 

fev^3ns=*Hs (i) o ^mi-^txhy^ 

2>fitHs (i) <^n£^«>-£;tS;i£:lCj:^T, 

J: e> IC fc* h 7^1*)^ *-*FlAnt itH£*l 

5 : 

[00 64] 

GRl 1] 

n 

FIAnt(S) = Z H s (i)/N 
i= 1 

[0 0 6 5] HXb^A^^-^F 1 AnUi, M 

[0 0 6 6] WS^/^-^SDev "liko 
r' fc«fctfFlAnt ©ff#ft. 
SMfft-BJ^KU bt^fSwSDeyfiJ:U!SwFl 
AnttfHJgStlSo 

[0 0 6 7] »tX hyt?i»S:«Jfe , t6fc«>JC+«' 

HISwSDe vfeitK/tfettLSV^SwF 1 An 

[0 0 6 8] ^h^W-^SDev "li<b:3 
lc2H-£L,£vMi!SwSDe vS:@^t* 5fc«bic#c 

[0 0 6 9] L-g^SwSDe vCDig^C^UfeS 

jgcDfetttc, m * o>mm&v> t h y 5 a * - # 
sDev "vi^-D^r ®^i©«s^^Mv^e>^^•&o 

[0 0 7 0] Z.ODfe«)lC04 {CI*. Mfr&^N^^-V 
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* Sr^TSlgCWCfcl-tSt:* h V'yUrt 1 ?* -9 S D e v 

De v "tfibog" <ms&m c^flD jwsatiTvx 

[0 0 7 1] 3©g!HB©^S^^C^LT-e(OSI5S "fit 

b®»4> (s) BHKfc«fliw&^LTS/7ha*ifeb 

[0 0 7 2] £®&&icH5tci*. x>hnif-KljK<l> 

(s) ©jR^aaBjftWRStir^e. **w^e>t^h 

«SwSDevfcl/C«*.tf. x> hn^-B8^* 
(S) jWft**&#*«fr*fcM^>hntf-WR* 
( S ) 9 0 %T?***rttfa>^— fe JC 

20 »?*ffi©ffis#m€<ti«. 

[0 0 7 3] t^b^A^^-fFl Ant "$B*f 

lAnt "W$Wmft n ©bSV^flSwFl AnUC 
^92^9*-* F 1 An t ©fftt©PSRC Sfc^S&C 

[0 0 7 4] -r^T©gP^-®(C^t StX W^bJVy 
30 *-#SDe vfc<fctfF 1 Ant©ftg©1& t^h^ 
5i»;<5jl-*SDevfiJ:tfFlAntW(|ffiaft^ 

cH^tchoTan^ uh5mfflMfft) saw 

«»1H»fclCd^6fc«>»CfflfS® U*VM»S w S D e 
vfeitfSwF 1 An t tirbttetlS. 
[0 0 7 5] gj^m&©#gf [C2] 

[0 0 7 6] 
»1] 









SDev < SwSDbv 


SDev > SwSDev 


FlAnt 






> SwFlAnt 


gfS » « * 


m & m * 


RAnt 






< SwFlAnt 




«5 # » * 
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[0 0 7 7] Z.<D$m'*2-yiZ.l8^T&m(Dmfy*1k 
SDev = fc*h^Ar?7*-# "«e>o^" 

FiAnt =t^h^A^°5^-^f immws. 

ft" 

SwSDev =t^h^A^^-^t 
SwFlAnt=fc^h^7A/W-f "*B*Wf£$ 

< fro X h ifybsrt? * - # OUF 1 A n t frttf 
J^T^etlfeL^V^-fitSwF 1 An t iy/hS^i:^ 

fig* LT#gf£*l&„ 
[0 0 7 8] ±SB®^S^ , «f ->tCg!oTX N^^-V 

[0 0 7 9] TsrV? [D] 
S^CDX^^ [D] WfcKlil-oTWIfc^ 

* izm-tzm-temmfrisii hx<Dz.<Dwmm^t^ 
[0080] me&aizi^ mmz t o xmMte$$frm 

[oo8i] 06<z>b{ci^ mmizt^xwmteWft-w 

[0 0 8 2] !26<Z>b©^fi!lS^C=fe)iSli2 0* , !^$tl 

tv^jw. [a] \z®_^xmm&z 

2lC^SIS*l^=bODT*feS„ T-.'T'Vf [B] dSJctJt 
EC] ICtEoT, U^®#2 2{C*fbTg|5^iB^tlXh 

£^xwmiz£^xwmte3ftmmtfmfe£ft2>o mm. 
\zh^ xmmtmimmt. h 6 a> b icfcv ntm^ lt 

[0 0 8 3] [D] lC«fcoT^$tlfc5ftlt:X 

h y^i* 2 3 1>\ me(Db (D&m&frizTTkz nx v vs. 
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K^ZUdU ;Vry^ [E] {Cfe^TttiE«SG=f 
(L) 3>h^*h^lE<Z>BlftT*li& 

y^-r- i/ s y(msm&imt& thorns a 

[0 0 8 4] [E] 
I50^r7^ [E] tcfcwc, fat* h^Afrtt. 

•5*tlEffiifeSG=f (L) tf&tbbn&o 

[oo8 5] ti?txby7&mE<Dj?mz-D^xmm 
io izmm-rz. 

[0 0 8 6] \ZXhif9M&5E 
LTV**. t^t><D\t. «»fiWfcHflHMfftcafc5v*T: 

[0 0 8 7] t^h^A^iECD^StCfeV^ MAMS 

[0 0 8 8] txhy^A^iEo^^ JSHTCD^^y 

ytc^v \xmf zftzmmmtomizm^ ^xnm-r 

[o o 8 9] ^^y^cfewt, t;*.N^.Mi<z> 
30 [0090] flsax-T^^fcvvr, MWSA^©^ 

[009 1] y^-^a^ilLTro^lifmfti^?:^ 

[0092] mmm Gmmtmms> <o#»ic/ha«s 
[0093] ei 7 tea, ig^fcm^svf-rs^MK 

feA^J t X N ^5 A 2 4 ICffifg-tS t ^ h A 2 
[0 0 9 4] «M{bCiD3E«»CttoTtt3£a*lfe*liEffl 

^c=f (D it. mmiz&tzmmtevmmmmmz 

50 fe»6lMMiBll8€:jBa8-r*iiitcJ:^T3>l»9Xh 
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20 



[009 5] fc x h ^9 AflBEfe v \ L^gfl:©;fr&© 
1W8©«. *-ry?" [E] icMSo HIW^-S/h:/ 
^M©^©^©*-?^ [E] izm.ot=.ffl£m 
<*G-f (L) ©&j£l£ &5£C«ofc«WLMin& 

H (i) ©l^lC<fc£fcXh^^IE©i«©;^C 10 

[0 0 9 6] 
OKI 2] 

L 

G(L) = £ HO) 
1 = LMIn 

[0 0 9 7] -tfflPRt^h^AIIH (i) ©JKJRS. * 



[0 0 9 8] |2|8lCl;k $Fb;fthjr?A2 7frg>©, W 

(L) OttJfe&IWBacT^SftT^*.- 

[0 0 9 9] ffiilG= f (L) ©sflffbtt. 

WKfil»&fff«[3tie. S^ttflyR©H#©*RC.fc 

mm^aimzm^z 3 &©#»*£ * o xzLwm 

[0 10 0] 
»2] 



-3/35 



12/35 



17/35 



12/35 



-3/35 



[0101] ay h^x hffiiE{c*f-rsffliEtt«SG= f 

(D ©&»& «an£i&©^» 6® 
wis. ws©t^h^A^e,^sti5=i>h^ 

6. iiEWSG=f (L) {cMbT, Btk©9!«vtff& 

[0 10 2] #5fc©3> S^X h#3fett. ^fefetlfe^f 
iEffl«SG=f (L) &B«fciaMK^Lrto-£rT? 

a >#Sffi^^KE#t4ffi^iG= f (L) CWlti 

[0 10 3] «iEftijSG= f (L) 
<©#£, 3W«f*=i>h9:*MltIEfc#U -MittO 
tfUtf*»£T»*. 40 

[0 10 4] pjflB©3>h9:*,MfiE 
-tnttJC £ffl3M*©^J*giafiWtt. =1 y h 9* hffiE 

*©IS*lliiE«Ka*<h (0%) (100%) 

[0 10 5] £©i3X©:3>h9;iMlliE& Et9lcg 
^T8WW*. *"fWSt:Xh^AH (2 9) 
fc*h*92>4lKE©#88C«eoT, t^N^^7f 
->>a>HG (3 0) tf&JfeatlSo fclXhy^A^ 
f-i/a>HG (3 0) ©GW«, ffiiEttKl 0 0%{C 50 



taw-*. hbwc, o%©«iB^cm-r£«^ 

f-i/H>LG (3 1) 3b^8^$tlS„ 
[0 10 6] MH(cM1-^^©n> h^x NfiiBi, 

i/a>HG (3 0) ©y^-r-^a^^t^^-r 
-i/a^LG (3 1) ©?^-r-^ a >*££•£©, 
{C^o fe&[«&C * oT^^n^tiE^T 1 - > a > K 
G (3 2) fe*H/tfi*>*t* : 
KG=k * HG+ (1-k) *.LG 
3KRiOtB*:^f s --5'H>J*a'k*HG (3 3) fc^tf 
(1-k) *LG%, HSJCHiRatlTV^. 

[0107] mmmitmnzii, wEmon^im 

[0108] M&tC#c# b fefctlB&m k M&<Z>CG£ld£ 
•JV»T#»6*iS:«iEllttliG=f (L) ©ffHtStifc 
iffi® (fe^©n>h^XhffliE) ©. ffi!Eft^G=f 

(L) ©^©Sil (S/jN©3>h^Xh^iiE) fre>© 
¥*S=*»3Stt. n>h5*MtIE© "M±©" 3£ 

L*#»e>«jeaft*. *£fcRMs#w3£vv3>h^x 

MftBcHlS U RM Sttttttftvte n > h 57, h 
[0 10 9] L^L«iEftmG=f (L) ©ffJiatife 

v> 0 3>h9^hm©£«aaitttt--«Ku ^<a© 
iRaaWir©«i»c:tfa?LTv%*. ^b«iofe (^b< 
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[0 110] t^h^^**Ubiig^-^T*feSA^ 

^a^*-* "ms m fe«fct>' -asir 3^&*msn 

So 

[om] "mm" (*m>mm.) «. t 

AT tt. t^h^A^fflftii (¥ffiT?&S/3<oT 10 
[0 112] fc:* Skew "MSI" 

feitfKurt u &m" ©tram*, imzftt-wmzt 

fcXM^A/^*-* Skew "SBI" : 
[0 113] 
GR13] 



Skew = i- Z (0 - Mean) / SDev) 3 *H(i) 
N 

1=1 

[0 114] t^hywgjl-jtKurt 

ar : 

[0 115] 
BR14] 

M 

Kurt=(jJ £ (0-Mean)/SDev) 4 *H(i))-3 30 
1=1 

[0 116] tXhy5M5^-*Skew "SggT 
CD, ¥*&ffi*^©iE©^feJ:t) f A<Z)^^S:^-t 0 

>eflawwpr»*. 40 

[0 117] Wh^W-fKurt "5fe8T 
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[0 118] HlOtcii. SI^Oli^h^Ad^teJ: 
tffcl^h^Z^^-^Skew "Mm" feitfKu 

[0 119] ^mkOH&iStfRIlctt. 9tt*S;hfe 

nyb'rXhffiE&mm (RMSil) fcitf/lfefcttt: 
X Skew u mm" fc«fctfKu r t 

m £BC <mm&ft(mmzm?hxim* ; r*j7\zM 

oTfrtonS : Si ^y^CfeWT, SiEft^G= f 
(L) CDRMS^&ffl (tXh^A^-J/S^) 

jWHttsn*. RMsiiiKffl«^<z)tti^g(ciB^t 
[0120] tm^ftt=mE$$mG= f cu ®rms 

Aif^-i/s^ (HG) CD, (&§7£^T : -i/a> (L 
G) J^6flDSpaez3IH(eSi:bTttJfea*l*. ZfDfcMZ 
Ml lie, txh^A^f-i'a^ (HG) CDRM 

[0 12 1] l:xhy5i»y5r-J/a> (HG) CDR 
MSI^H* (RMSgrd) ©tf«i«WC«btfi*3*l 
S : 

[0 12 2] 

Ml 5] 

N 

RMSg rd =/-(£ 5i 2 )/N) 
i= 1 

[0 12 3] fc£L 

HG) cd, ^£ti&vM9flM3i (Sl^^^-S/a^ 
LG) #t&<ZHR£ 
N HB^8i®« 

I2^f-y^tcfe^t, RMSa*Wfc6i«»»rC4t-MC 

[0124] 3 oCD^JDc "i^tfi: 6*lT H*" , "« 

tfKurt "seflT CD, BBEanfcUav^tlSSwl, 
SSw2&V*UKSwl, KSw2£<Z)JtflBlC.J:oT& 
CDJ^lC^TbtlS : 

[0 12 5] 
W3] 
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j < KSw1 


>KSw1 


>KSw2 




Rrns 1 


Rms 2 


Rms 3 


<SSw1 


Rms2 


Rms 3 


Rms 4 


>SSw1 


Rms 3 


Rms 4 


Rms 5 


>SSw2 



9 



[0 12 6] I't'RMS ^tS^fBli, •nyV'yT. 
lEiZtt ?2> R m s i : 
Rms l=|§^n>h9^MtiE 
Rms 2=ISVM3>h^^.h^iE 
Rms 3=tf»|8JCD:3;/h9;*.MllIE 
Rms 4 =t^ra©n> HttiE 
Rms 5=§£^n> h^xhtiiE 

SSwl, SSw2 = t^h^7M7^-^ "IT 20 
KSwl, KSw2=t^hy7^7^-f 

[0127] ■en^&RMs ; apaajfeitRmsi (RMS 

[0 12 8] 30 
OKI 6] 



K=- 



RMS -^IRMS, rd 



[0 12 9] ltiE^Kk<Z)ffltt-fl2{C, 0. 0 «M%© 
HUB ill. 0 (g*CD«IE) i:©BBK:»*. ffiiE^St 

ofcttBiSjri'B. 

[Hi] ^-mmm^^hs<Dmm^-twmx-tb 



[02] A^-Ha^^^AK^H-S^flBEBKfe^ 

[03] C I E L A B tKBTC&S. 
[04] ^o&*N9??-v0>A(Btc£tt&£:*hj'' 

[05] x>hntf — m&aTOMBre&S. 

[0 6 ] mm\z t o xm&iMjfflmtMmimtotite 

[07] >CtimftBflHI£J:a c IHS^aftil&#'r& 

"mwmv imommzm-twmx&z. 

[08] »-t^hy9A^&«miia»s:«j&r**«6 

[09] ^o)nyv^*ymEm&wm-*z>mmx 
[010] t^s^A-^^-^i "mm" fc-ttf 
s. 

[011] fc^h^A-^^-S/aXBRMSHB 
[f3^<Z>l&HI§] 

1 2 3 l^-rtfA^ 

4 ^=.*, 5fe^«¥/^^S, 6 

!(K 8 a mm%, 8 b 9fl0Bfe&V%l/HBB 

^Qffl-n-^ k 8 c %mftifii=L—y k 12 
ffi*«©SSaiHI. 13 14 RG 

b ~fe£r& 15 mcme^^m^v^ua 
wwi-fiaOT. i6 sswcBPtoRGB-effi 

R8. 17 CMYK-feSFI 



(14) 



II] 



CO 



, A T r 




(16) 
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[03] [04] 
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[Hill] 




